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(54) PRODUCTION OF MANGANESE -ZINC SOFT FERRITE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an advantageous process for producing an MnZn soft ferrite for 
communication instrument having high initial permeability by optimizing the calcination condition. 
SOLUTION: An MnZn soft ferrite having a composition composed of 20-40mol% of MnO, 10-35mol% of 
ZnO and the remaining part of Fe203, is produced by heating the powdery raw material mixture, keeping at 
the calcination temperature and cooling the calcined product. The oxygen partial pressure is maintained to 
£15% during the heating step and the step to keep the calcination temperature and to £3% during the 
cooling step or the oxygen partial pressure is maintained between 3% and 15% through-out the whole 
process. 



LEGAL STATUS 

[Date of request for examination] 1 6.04.2002 

[Date of sending the examiner's decision of rejection] 16.05.2006 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

http://vs^l9jpdl.inpit.gojp/PAl/result/detail/main/wAAARNaOEVDA410203864^ 1/15/08 



Searching PAJ Page 2 of 2 

[Date of extinction of right] 



http ://www 1 9.ipdl .inpit.go.j p/P A 1 /result/detail/main/wAAARNaOEVD A4 1 0203 864P 1 . htm 



1/15/08 



JP, 10-203 864, A [CLAIMS] 
* NOTICES * 



Page 1 of 1 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] MnO: 20 - 40 mol%, ZnO: 10-35 mol%, the remainder In the approach of manufacturing the soft ferrite 
which considers Fe 203 as a fundamental component presentation In carrying out the temperature up of the raw 
material mixed powder, holding to temporary-quenching temperature and carrying out temporary quenching by cooling 
The manufacture approach of the MnZn system soft ferrite which makes the ambient atmosphere oxygen tension in the 
temperature up and a temporary-quenching temperature maintenance process 15% or less, and is characterized by 
controlling the ambient atmosphere oxygen tension in a cooling process to 3% or more. 

[Claim 2] MnO: 20 - 40 mol%, ZnO: 10 - 35 mol%, the remainder The manufacture approach of the MnZn system soft 
ferrite which carries out the temperature up of the raw material mixed powder, holds to temporary -quenching 
temperature, and is characterized by controlling ambient atmosphere oxygen tension to 15% or less 3% or more 
through all processes in the approach of manufacturing the soft ferrite which considers Fe 203 as a fundamental 
component presentation in carrying out temporary quenching by cooling. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a high permeability spinel mold MnZn 
system soft ferrite suitably used as a transformer ingredient for transmitters. 

[0002] Conventionally, as a transformer ingredient for transmitters, the MnZn system soft ferrite which has high 
permeability is used abundantly. Electronic parts, such as transformer components mounted in the communication 
equipment, also have the high demand to a miniaturization and high-performance-izing as communication equipment is 
miniaturized especially. On the other hand, in the case of for example, the MnZn system soft ferrite, it turns out that it 
must be the ingredient which may discover high permeability in a wide range frequency domain at the miniaturization 
of the transformer components used for communication equipment by mounting. 

[0003] The spinel which is a crystal base (matrix) is conventionally constituted as what can meet such a demand. The 
MnZn system soft ferrite which may discover high permeability is proposed by controlling a minor constituent with 
presentation ratio of Fe 203, and MnO and ZnO, and being located [ much ] near the grain boundary. 
[0004] For example, Fe 203, and MnO and ZnO are used as a principal component at JP,4-336401,A, and they are 
Si02, CaO, and Nb 205 further. And Bi 203 The MnZn system ferrite which carried out optimum dose addition is 
indicated, and it is in a RF field. About 8,000 initial permeability is realized. Moreover, the programming rate in 800 or 
more degrees C the raw material which carried out optimum dose addition of Mo03 into a MnZn system ferrite 
ingredient at JP,4-321522,A The method of being 200-1000 degrees C/h, and realizing about 8,000 initial permeability 
by carrying out a temperature up and calcinating in atmospheric air, is indicated, in addition, optimization of additional 
trace elements or baking conditions - high -- many techniques of obtaining the MnZn system ferrite which shows a 
permeability property are reported. 

[0005] However, an improvement of the initial permeability by these pays its attention to additional trace elements and 
the baking conditions in a production process of the MnZn system ferrite which serves as a product through raw 
material mixing, temporary quenching, trace element addition, grinding, granulation, shaping, and baking. Therefore, 
there is no example which has grasped quantitatively the effect the ambient atmosphere oxygen tension at the time of 
temporary quenching affects initial permeability. 

[0006] ' . 
[Problem(s) to be Solved by the Invention] By the way, it sets to the production process of a MnZn system fern te, and 
temporary quenching of raw material mixture is usual. It is carried out in an air ambient atmosphere or an inert 
atmosphere at 700-1200 degrees C. At this time, the pyrolysis of a raw material, homogenization of a component, 
generation of a ferrite, and the grain growth to disappearance of the superfines by sintering and a moderate grain size 
take place, and it has big effect also on the property of a final product. 

[0007] Then, especially this invention is made, in order that the ambient atmosphere oxygen tension at the time of 
temporary quenching may consider in a detail the effect affect initial permeability and may set up the optimal 
temporary-quenching conditions effective in an improvement of initial permeability paying attention to temporary 
quenching of such raw material mixed powder. 

[0008] That is, the purpose of this invention is to propose the manufacture approach advantageous to obtaining 
certainly the MnZn system soft ferrite for transmitters with big initial permeability by optimization of temporary- 
quenching conditions. 
[0009] 

[Means for Solving the Problem] Artificers inquired wholeheartedly towards implementaUon of the above-mentioned 
purpose about the effect the ambient atmosphere oxygen tension at the time of temporary quenching affects initial 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



1/15/08 



JP, 10-203 864, A [DETAILED DESCRIPTION] 



Page 2 of 3 



permeability. Consequently, it hit on an idea to this invention which makes it a header for it to be effective in an 
improvement of initial permeability to specify not only the ambient atmosphere oxygen tension at the time of only 
holding to temporary-quenching temperature but the ambient atmosphere oxygen tension in the case of cooling, and 
makes the following contents as a summary configuration. 

[0010] That is, this invention is (1). MnO:20 - 40 mol%, ZnO: 10 - 35 mol%, the remainder In the approach of 
manufacturing the soft ferrite which considers Fe 203 as a fundamental component presentation In carrying out the 
temperature up of the raw material mixed powder, holding to temporary-quenching temperature and carrying out 
temporary quenching by cooling It is the manufacture approach of the MnZn system soft ferrite which makes the 
ambient atmosphere oxygen tension in the temperature up and a temporary-quenching temperature maintenance 
process 15% or less, and is characterized by controlling the ambient atmosphere oxygen tension in a cooling process to 
3% or more. 

[001 1] (2) MnO:20 - 40 mol%, ZnO: 10 - 35 mol%, the remainder In the approach of manufacturing the soft ferrite 
which considers Fe 203 as a fundamental component presentation, the temperature up of the raw material mixed 
powder is carried out, and it holds to temporary-quenching temperature, and is the manufacture approach of the MnZn 
system soft ferrite which is characterized by controlling ambient atmosphere oxygen tension to 15% or less 3% or more 
through all processes in carrying out temporary quenching by cooling. 

[0012] Here, with the cooling process as used in the field of this invention, it is from temporary-quenching temperature. 
The range cooled to 300 degrees C is said. From temporary-quenching temperature In the temperature requirement to 
300 degrees C, it is because the reaction of a controlled atmosphere and raw material powder arises, so it is necessary 
to maintain the oxygen tension of an ambient atmosphere at the proper range. 
[0013] 

[Embodiment of the Invention] By specifying the ambient atmosphere oxygen tension in the case of temporary 
quenching for the chemical entity presentation which constitutes the above-mentioned spinel, this invention is 
controlled so that desirable initial permeability can attain. 

[0014] In short, in carrying out the temperature up of the raw material mixed powder, and carrying out temporaiy 
quenching by holding and cooling to temporary-quenching temperature, this invention makes the ambient atmosphere 
oxygen tension in the process before starting the cooling 15% or less, and the description is that it controls the ambient 
atmosphere oxygen tension in a cooling process to 3% or more. . 
[0015] Thus, by making the ambient atmosphere oxygen tension under temporary quenching specify low, the spinel- 
ized reaction which is a deoxidation reaction is promoted, the homogeneity of a presentation on atomic level improves 
by promotion of this spinel -ized reaction, and it is thought that initial permeability increases. So, according to this 
invention, a MnZn system soft ferrite with big initial permeability can be obtained certainly. 

[0016] If that here prescribes the ambient atmosphere oxygen tension in temporaiy quenching to the above-mentioned 
range makes the ambient atmosphere oxygen tension in a cooling process less than 3%, spinel-ization will progress too 
much and the debinder crack in the baking process to which the amount of oxygen which aggravation of the efficiency 
of comminution and temporary -quenching powder have originates in few things will become easy to happen. It is 
because promotion of remarkable spinel -izing will no longer be seen on the other hand if the ambient atmosphere 
oxygen tension under a temperature up and temporary-quenching temperature maintenance, i.e., the ambient 
atmosphere oxygen tension before cooling initiation, exceeds 15%. 

[0017] Moreover, if ambient atmosphere oxygen tension is controlled to 3 - 15% through a temperature up, temporary- 
quenching temperature maintenance, and all the temporary-quenching processes of a cooling process, since this 
invention can manufacture ferrite temporary-quenching powder in a general adjustment ambient atmosphere, it is 
advantageous on real operation. 

[0018] In addition, limitation of the fundamental component of the MnZn system soft ferrite in this invention is based 
on the following reasons. From a viewpoint how much to take the initial permeability of the fundamental component 
before knowing that it will be dependent on the organization ratio of the magnetic-anisotropy constant and 
magnetostriction constant which do the serious effect for initial permeability, Fe 203, and MnO and ZnO and adding a 
minor constituent, or as how much to set a secondary peak and the Curie point The presentation range of Fe 203, and 
MnO and ZnO is limited. 

[0019] Moreover, it is required that initial permeability should have a positive temperature coefficient highly from a 
room temperature in an about 70-degree C temperature requirement. For this reason, the presentation range of Fe 203, 
and MnO and ZnO is limited as follows. 

MnO : 20 - 40 mol%ZnO : 10-35 mol%Fe 203 : It is because initial permeability will fall sharply by change of the 
chemical composition of the spinel which constitutes a sintered compact base (matrix) if Remainder MnO exceeds 
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under 20 mol% or 40 mol% and ZnO exceeds under 10 mol% or 35 mol%. 

[0020] In addition, as Fe203, MnO, and a ZnO raw material, compounds, such as not only an oxide but a carbonate 

which can change to this gestalt by baking, can be used. 

[0021] 

[Example] 

(Example 1) 

(1) A fundamental component presentation is MnO:25 mol%, ZnO:23 mol%, and the remainder. A raw material is 
mixed so that it may be set to Fe 203, and it is the raw material mixed powder. Temporary quenching held at 925 
degrees C for 3 hours was presented. At this time, the cooling rate from the programming rate and temporary- 
quenching temperature to temporary-quenching temperature presupposed that it is fixed by 300 degrees C /and -300 
degree-C/h h, respectively, and changed various ambient atmosphere oxygen tension. 

(2) In this way, it is Si02 and CaC03 as a minute amount additive to the obtained various temporary-quenching 
powder. 50 ppm and after 300 ppm's having added, corning grinding and the mixed thing with the ball mill for 10 hours 
and fabricating this in the shape of a ring, it calcinated in the nitrogen-gas-atmosphere mind which controlled the 
oxygen density by 1370 degrees C for 5 hours, respectively. 

[0022] Thus, the initial permeability in 10 kHz was measured about the sintered compact manufactured using the 
temporary-quenching powder obtained when changing the temperature up in temporary quenching, temporary- 
quenching temperature maintenance, and all the ambient atmosphere oxygen tension of a cooling process among 0 - 
20.6%. The result is shown in drawing 1 . Moreover, the ambient atmosphere oxygen tension of the temperature up in 
temporary quenching and a temporary -quenching temperature maintenance process was changed among 0 - 20.6%, and 
the initial permeability in 10 kHz was measured about the sintered compact manufactured using the temporary- 
quenching powder obtained when a cooling process is performed in air. The result is shown in drawing 2 
Furthermore, the relation of the ambient atmosphere oxygen tension of "the temperature up and temporary-quenching 
temperature maintenance process" in examination within the limits of the temporary-quenching conditions in this 
example, and a "cooling process" shows the range where mui(10 kHz) >=17,000 are obtained to drawing 3 
[0023] In ambient atmosphere oxygen tension within the limits at the time of temporary quenching specified by this 
invention, the MnZn system soft ferrite suitable as a transformer for a communication link which has improved the 
value of initial permeability sharply can be obtained so that clearly from the result shown in drawing 1 - drawing 3 . 
[0024] 

[Effect of the Invention] As explained above, according to this invention, the high permeability MnZn system femte 
suitable for using it for the transformer for a communication link can be obtained certainly. 
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